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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the area 
of an optoelectric transducer, by setting the 
axial direction maximum height of a projection 
image of a part made of a semiconductor 
material on a flat plane parallel to the axis, in the 
optoelectric transducer positioned in a space, at 
a specified value or more to the minimum width 
of the projection image on a flat plane vertical to 
the axis. 

SOLUTION: A shape 107 projected to a flat 
plane 110, which is vertical to the axis 8 of a 
part that exists within a space formed by a 
spherical semiconductor material, is made 
circular, and its width 1 09 is equivalent to the 
diameter of the circle of a part where the 
spherical semiconductor material contacts with ^ I 

a reflection plane 3. A shape 108 projected to a flat plane parallel to the axis 8 is 
a part of the circle, and the height 110 of the shape 108 in the direction of the 
axis 8 is varied by a position where an optoelectric transducer is arranged. In the 
case of arranging the optoelectric transducer in such manner, the height in the 
axis 8 is set to be 1/5 or more of the width 109 of the circle. Thus, the area of 
the optoelectric transducer is reduced and charging efficiency can be improved. 
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1 

[si** 1 1 MKELMmt, ^*^sM^©fts«©s 

«aJ*«ttW*J:-5fcl!«*njt*«MMS«i:, ±E£ 
EM*f®©fl£ttBu ±EISP®:}3J;tf±E£F££aI£« 

w©wB©a#-**ve*i©ia±©ffift© 2 £©^©±e 

«*J:O f ±IBfl&©&.t D*«fc(MtrSB«0«f>©iJ>fc 
< fc*±E*«fc{fcB1-SH«fcfcS±E«lii l #&-rs 

jBtt-cfctK ±i3^Mrt(cfiiat-s±f33tea^sisa© 

fiBB©±EB#fa©**£3tt*- ±E«ifcB£fc s l?ffi 
^©s«a©*'hfi©5#© m±^fc act swat t 
i-5*jts*mfc^a^a. 
[st ** 2 ] if** 1 e«© jR3ts*i»3tei6«siat: * 

si. 

[if** 3 ] if** 1 i3«©i63fcM*fiijt%a^aic : 43 
©3Btt*«a*#-c* a - 1 swat -r 4«*ai*B3tt* 

[if** 4 3 if ** 1 73rS 3 fM©&fe3BdKfeft«B 
B£i5^T, ±E£WH©WH©±IBI!©IMI©aB:*r 
WC*!>, Ka©ft*©g*fii£*-r£±E£l*®©B?r 
® fc£/JHt« #1" * ±E£ItB©KB i: tti6£ bT ^ 5 

[if** 5 ] if** 1 75S 3 E«©&#M*B#Seag 

at*sv.\T. ±isitt©ffifi!i©a©*$A J M^s±i3s*f 
a © we s #-r a ^ t t f s n#§y±i&#igag 
a, 

[»** 6 ] if** 1 3 Ett©4^3!&ftft&Bg 
Bfc*v^ ±Eli£:±Eian®fcfcm£bT^S£i: 

[if** 7 ] if** 1 3 £E«©£#s**B>fc$eB 

.«Bfc*^"t, ±E^B©JBttttEMEfl;-efc!K ±13 

«tt±f3@te«:©iHB«iT-* 5 z t ztmt tzmftm 
[§t** 8 ] if** 7 \z%m<DW>ftmxm%ft,mimz 

*v>T^ ±B0IE«aB»rii!©±ElB]*R«l©— *©«©ift 

*§u±, ±e#«iq^b©«$wp® cartas-; 

tt±ES3t««lM6a©±iaiHl«£tt©fl!u5r©«K:ffi«-r 

RMS fctt±fliM»R©-ffl fc±EPJ3lli:©mfc&Bt- 
3fil»©-o©^SfcLT^3;ifcfeR«i:-*-sifcfc 

s*»^ifia«a. 

[if** 9] iff**17558©^-ffti>-*EE«©* 
3tSbfc»3fe*««BK:*V^'Cx ±E#«aifcssB©±E 
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Sit® fc» b T V % 5 _tB3Sl5# |c aft b ±E£*f 

a©^at:tt*aibT*!)^ £©tt#tHbfc«wH:asi 



[if**l 0] iff**i;3S9©urftfr-*tE*s© 
Bft3tt»3fclfttgB C * V ^ T , ±EE It® tt±Ktt 

©AS*i*tvj»^j**n7:^4c:i:*wikfci:a« 
[it** 1 1 ] n ** imio ©v>r n*>-«tK« 

10 ©*3fcS*»3fc$S«»fiC*}OT, ±fi*lfl:©M5©Alt 
Bo 

[iff**l 2] 8*Jgl7iIl 1 ©^-f *l*-*£E« 
©Jfefe3S*B***StBfc*^T» RJfcfeSbfeB3fc$Sa 
*B©±E3fe© A» KB* 6 *feS^® tit 4 A * fc tt 6 

[if** 1 3 ] ft** 1 )JS 1 2©V^ftA>-*CE« 
©J6*S*B3t3fiB«Blc*VATx ±E#«£8S££B© 
±EHPffi«Cffl«*nfc«tt©«B**1-5Ci:S«f 
20 Sti:T5^3tM*B3fc%a^a. 

r« ** 1 4 1 Bag 1 Thm 1 3 KE*g>**g*MHK 

usage * ^i^x -Mb utz^jk 3 H 



[if** 1 5 ] if** 1 4 EBcJtofestfcBjfcssB^ 

EaBBOjfotffl^B^BSEBM-eBBb-CV^S.i i: 

[if** 1 6 ] if** 1 immamytMxmxftn^i? 

zl-Mz)s^X. jtE»»B©^3teM*B^«SIB© 
30 .±E#©A»ffitt«a«-C*J*fenT*»K ±E«E{«3 

ct^±E«M«ttPi-*fT'S:^cii^bT«fi2$n-c..y 

[ 0 0 0 1 ] 

fcH^M*B^a^aciif 5. 

[0 0 0 2] 

v\ fetal bT**B»£Bfc*&«-bT^ b 

'■T5fc»s:*»*»asEfi©3^nsB* t *©6n , r* 
>j . 3©-#g!h br^ 4 ca*i^fcB3!ia&a«a&&.. ^ 

^5 , s ©*B^«a«Bg.tt±E© J: o - 
ai^a. ci©^ffi(i, «^.tt rjg2 2.@ IEEE 

^.j , 199 1^, 1 0 4 5- 1 0 4 8^-yCEt 
50 [0 0 0 3] 



TI 



3 

&(Dftn&&mw. 1 sa»ffl7;u ^ 4 ±{ciae 

1 0 0%S£)5-i:#T-£&^ o Z(Dtz&, A*f3fcl 6 

tt©3te«B*«Bifc:AStti-r sa^cj&if t b*v>*8 

m£^r#bft^fc#\ cn*fflV>fc*»3t»««acD^ 
[0 0 0 4] 

fci*#ft£#«£i^B£«»<@a£«±CEBT-5©T? 

ttft < x .^«*»««ft*3fc«aka»^to^jfeifo^s_ 
sm^J^aiBsj^SSi^tH:, 

fcfflMrtc, <J>ft < t i) ^©-sw&a-f 5 «t a cisa 

©®±©ft^©2£©#©±i3^P®{Rfl©J&#{i!l©i£J: 20 
±l3W* i e>^SgJ5l{c{4a-ri)il^*5 c ttF±l3ftk©^J:^ 

SB»fcfc4±I3«#?^r4^ca!K ±E2SlBrt 

&#©±i3«£¥fTft¥®^©&gm©±§3«i#ft©* 

±!3W£tt:Sft¥B^©iS:!£&©fi'h*I© 5 

#© 1 ei±-x?ft 5 jfcjfcsa*»3t*«K«t £ 5 ±iaiss 

[0 0 0 5] ±B*»*H«tt«tt^iI*flaRTf 
[0 0 0 6] 

mvimitmmfrnmzm 2 * «t via 3 *jB^TKiH-r 
s . *^si*»©ft ®#©s*ra© 3 &5£*e©jBtt 

tt. H2i?tt[eMEtt8©lsl!)£ft1Sl (ft^Hfa ©(&!&) 

8©@DK:RBl6*lWEbT» *>ftSt o rus«t'$ 40 
5. ^%ai91^ H^SWfi©i8P@i:Slt® 
TfH*n&ffiIHrt6:a!«*^ £©$IBC3SftJ:»>H*r 
*©*v\«£(*:ij«3fi«#n-rv^5. ifc, El 2 ££7*0 3 
©0«T-fciu 'SWii^jfcfiDAJtiiWfcja^ < t^ot^I 

5.1*|llbl£?©^©g|J^•A ^ #^LTV^T^>fi^^. fft 

b-^ @*s»®«*i#ofcMftria©-»i)«iite*c¥fT' 
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^.«Cl£A s &-J*Htj£$©JgttCD»^4s*i£L-CV^ 
T£&Uo •€©— «fcb-CEIl 0#&£. HlOTttx 
$*#g£3 2oO|M 1 *©(HlfettT:lH]KUTf§?> 
n« 2o©E]teft:©f!lBCD-a5$rffifflL> frodfte,© 

flfffiftflbos-eofe^fc^t l -3©ft®t-&i«b"cv^ 

[ 0.0 0 8 ] IfeCv 3fe«SgJft»B©±E2SIHrt t*S"T 
5a5^©flgttfcoV>TlftW-t-5. 

[0009] 3t«*««iEa©*swt«S7f«fiE*nfc» 
^^#«tt©»mju -n^^,s«^©ft®«©s 

3 tc^-t-ct a c^©*»(ttj)iBkp±«asifflF«3C#«-r 

5SS#©±!3tt 8 CiS&ft 5 ?® 1 1 0 fcJMBSftfcJEH* 
1O7I±P0 (b) fcTjVTJl'SCRfcfttK •■€©* 1 0 
9 tt±i33*K©*»(*«»tf SltiS 3 tSE-f 5Sftfl-©P3 
©BSkOii. £fc±I3fft£WftH££g££ftfcff£tt 
1 0 8ttpp (c) , (d) , (e) t:^t-J;-5ftR© 
-iiM, -©Btt©±13ffl*|Sl©^$ 1 1 0fcfc±§3 
3t«B*SB©aftB*nsffifitJ;oTBfb-r5. c© 
.t-SCjfcBBIftSgfiSiftB-J-sa^'ttt, ±f3iS£#± 
!3*§©5^©Hil±fc*5«tdK:agai-5-fcC e t>), 

[0 0 10] 3tt«*SiSSB©*»(*a-»©J{Jtt 
t bTa^ft^fflUT±i3W4 s ia^© 1 ^CDICE^ 
C ft 3 £ 5 CRB bfetg-^fct, 02 4C^1-£aC> ± 
IBM1 0 9ttPia (b) £^1-J:5{c2tfqlt-.g.;a©*I© 
*BV^T?*>K iKKSl 1 0&mm (c) , (d) , 

(e») CSVfJ:-5£'JWJB©iS$i:&5. ^©»^C* 
l > T 4) ±83 S S #±§3*1© 5 #© 1 W± i: ft 5 <fc 5 C gft 

B-rsctcAD, #3^*©«^jfotiiifc«£«8B 

[0 0 11] 3&CJM*iS©^*«fcWte«B*8B© 
EB£-)BrfbTSi:> ±I3BH*«P»-J- Sfcfc©*®© 
!8l@?g©f3i£©J;?£ft-&o 

[0 0 12] *ixh&MMhX'W*ntzQT$*Wt 
f?5IHPiBC-3^Tia2 2SfflV^RW1-S. H2 2 

(a) c^-r«t-5ftx s*nS3©Jtsciafli«ft^»^ 

{±x 3feAlif®ffl!l (H©±«) ©Sl*1B3©«ia5*^«» 
1 0 4i:-rs^@*sHP®T-feSc:fcH:^K:a«?-es 
5. E2 2 (b) c^-r<t-5tswa©siggBK:Da 

fl*a5S»&ttx SStiS3©i|H»©tt>Tf, gfertffi (H 
©T«) ^tea-fS^ 1 0 6 £^ir¥® 1 0 5 t£iM® 

3 t©^§^gBi 0 4 t-rs¥®*sggpaiift5„ 
aHft*.5t, ^©¥®Jii^©a5^-{i-r^TSM®T-H 

[0 0 1 3I'±K©J:5a^*B««Bfeffl^fc*3feS 



5 

^TKW-rSo JI 1. (a) £&J*tt©ife«Bft£SB .1 . 
■^KKjiBJ^Hia (b) fcttfi^(W©#«£ft«B 1 

3Sffl»-&to*S^i:t:<t!jia2 (a) {c^Ti^tA 

ttut 1 6 3tiots»$ n%n&mm. 1 c 
Airrs. '©swa3(±si2 ( e ) cs-r«tecig*i 

«|8*ifit»C(El|l6SISMEUTSitiS3*^JS£1-5. - 
©£f*® 3 ®rtailCdftt£&&S 1 ft±lB*J:tWiB-e 

6 &£*f® 3 tl^m^&^B 1 CAiff-.S. ' 

©J:-5fc£itH3£KB*-S;:i:S:.fclK AW&16© 

.. . a*wsjs# *t^*&^\ A*f^ 1 6 tfjfcft^aai® 1 

0 ®J«fcA»Ufe«£&iffci8afi3fe«Saj!$* 1 C Alt 

MWSChti!), Alt* 1 6 ;WfMfi«B£H 

1 OTJB*TR:J:!>ffiH'&*iSfctt N HHS«jK:aI*^S'J> 

jgttcis^Ttt. ±ffi©sifis3cD^Aifaffla (±») 
©BB*^fcrsrc^¥BSHn®fc£«-*--5. 

[0 0 14] i©J:-5£*3tta*»#««K«©*#K 
«B©£Arai©fM*fc43V^tt, ±E@*Mlll**frflEjft 
OBT-aW®S«J9ttLfci:tK:, c©KB©tt©pitt 

©■en-?n©a©jg«H:x *©a©ffi*©2j&©iti©ra 

[0 0 15] C©«£fc43^TB*6 4:B}fc§SfiBiii5 

h&mm 3 -cs«snfc3t4«jbt«s*ia i o ca& 5 

0 > {arcsin(l/n)+arcsin(sin(0 ln )/n) }/2 
TfcS. 0 IO =23.5JK, n=i.5fctSi:« d>2 
8.6gi:£-&. 

[0016] g^fg^s (n^a*fsi^^a^g©7k¥ 
m^a&mmm) / utw&#mm i ©*¥bk©«b 

BSf) C©*6©Jfcjfett*ttfQ 1 2fgfcfc 

[0 0 17] &fcffl«6*IIHEUTfiatffl3fcU CI ft 

fc^B^&sa i £&*-&fe*fctt&tcov^Tia3 

triTK4Sffi. 0 3 (a) Ctti§MH*©ABRk 1409 

(b) cttjiHEk nia (c) (ctt^aaa he (d) 

CttlEffiS, RB9 (e) .£ttB^A©KHB*ii%-r. 
[0 0 18] £©B*BB7WSVvrttfi«B3.T!fi» 
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* ntzft&£ d < #m-£«i$ia i c xm-f s ct a 

^nt<t!)> £*f®3T-£*f£ft£t§£rfc, B# 
gaat® 1 0©igCA«Lfe^{i^^g|5tAltbfe^J; 

H**«i*#«b3fe», #b«bbb 1 cab*- 

[00 1 9] 05 (a) Cfl*6fcUTPHtt*JBV\ ft 
*X%£B 1 i: Lr«ttO^«Blj^lB*ffl^fe»^lc 
OUTBIDS. 2©£«fcAW1-S}tel 6C 

10 2 3.5ftff^&&MH9f*1.5®K 

frT-gtfc UfeSt3tSKBO*ffl 1 0 *MM-t% fc«Stt 1 
5.4JKfc&3 0 £©Hg©3te#*«B»»Bl©:&ilH 
^jfeStAJt-i-Sfci&Ctt, PJ»6©«uai 5#3t«£ 

BBBi©£Bt*>ifeSfcfc54&B* j &3. hosusueb 

. ,. (±^Scd^ 0 . 4 7 6 ©EBC&£©-'7jfeBJdfegB 1 
©MS 2 t U P33tt©Bja 1 5 JfeBi&KB 1 ©SB 
ff*»tfeoTx HPJtllMi 1 ©£«#*&£ 
aiii-rSi^tlSftTSi:^ P3©*g#2.7 7, R© 
(fnO 1 4©{4MAs^S^^a 1 tp ibffl± 1.4, 

20 n 1 2©£ 1 . 3 9 t < 5o d©R3E©^«^gl^a 1 
©£«**SPi:©^*.e)&ffl!(T*jS*4ip3©ip/C>ST*© 
R3tt6£*tfMfil 2@DS:@<Ef SCtCit) 0JKfr£ 
2 3 . 5*©«* S»oA«3ti«3fe«B««B 1 
Aatt-5<fc5t:S«iiI3S89!JH--rSil4:4«tB*4. * 
'd'©8fttftJttP3©«USEBi±*g©» 0 . 4 7 6 t 

bfc* t nitt©«i'cs*j*nfc3fc©BjSi!ait4i s ffi < & 5 & 

©SISfcH: 2 3 . 5 SJW±fSV^fe^T? *> £©PJ3tt 6 
VvtB^-fSClfctflfJ**. C©Kl7ftt2 3. 5££ 

30 ici9ff-rscifci(«ai*5. 

[0 0 2 0] ±E©J:-5«5«"ett,-HHE».*»'&3&5ittia 
tt©^»Hi©KlBC*v^t:tt, ±!2©Sltffl 3 ©ftAftf 

mm (±su) ©Js®s^i:i-5R^©¥ii4 s iapa-r- 
sstfihfes, s»®©sfipsuffl©«gi5{ca 

B&«ffl*ia»LTfeBffl© i E»s|t* s .ffiV^*-&tt3fc^J» 

®©ii©(Sffli©-^n^*t©2©fl^tttt, ^©mph^!I© 
«a5T-a;, ja©ffB©2^tt^e.^(sicffifii-5«t 

ttBBPBBO.jiSl^BlCffiBI-i. 
[0 0 2 1] 0 5 (b) {CJfeB^^Bl b\sxm%i* 

tt©*«^«l$la*fflV^feS•&COV^TSi^■r5 0 CI© 
«^4»a*WfcBi5 (a) tov^RratfcJ;-5K:aaSl- 
t^J:tff^5. R5tt©«l^ 1 5 ©fflBttB*«*t© 
JfcBBlftKB 1 ©SffiHa©±* 1 7*6T*C{4B*-&' 
SdfcCJ;»)»*J:<Alt36ftllt3fc-* : SCfci»aj*5. 
CI© J; -5 tiftti- bfc P33tt*M«Ftt 1 ' 2 ©0 ») C EHES 
. U\ i©lsllE»i:B*<M*©Jfc«B«lSBl©BP4:©' 
50 35^e.P35I[©4"C>i:liHiiS^©^S-r-*Sl!f®3 4: 
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^[0 0 2 2]^fc, ±K©BI5 (a) ©Jfctt©^kb 
v^0><a ) ©<£-5 fc*US 1 5 #&Rft«X«£a 1 

i*##a£Siga i ©*«cDii±-es8tia©rtffi!icfi[a 

fcB*5o *5>tl± % 0 6 (b) CDJ;-5fcajSU 5#i£# 

ft aa&Ba i ©^nas «t u ^ ^ik * s & ©& if t- 

4k ^MBfcJSRjai 5®4tB#** 5*S<BftT^fc 

[0 0 2 3] ifcfc, ffl«6kA,Tft»»£/BV>fc»^© 
Sit® 3 ©tSftSKo^TEl 7 SfflV^TKWT 5. 
[0 0 2 4] S*ftC{±H5£ffl^TS&Bj3L£H3E£;f! 

x-y?Ifliy= (x 2 ) /4pi:t?JiS. '©EftlSI 

**ic»tt 1 3 1 y«#-a-j-s .ta ffi«mcD 

H£ 1 4 hM& 1 5 1 3 ±£S 5 

&gai 5<fc -5 £1-5. c©;R 

4Mi 6 #ytmg»mm i ©£siii**»sa.8 * -5 cast 

*Si:iMMI8#B&*V6. £©»£\ gftSBS® 1 

**. u*u imftt*3tSta©M*4*3i6«aiftKa 

lfcJt'^t^aiUKfctK in>Ttt«ftS*B#$6a. 
BaoHSMiKfcoTL*-?. it, cosstfm,* 

« ct ») * s v ^a© x*f^ xmrnziz t ^ k^s 

[0 0 2 5] in*Tf.iE^fcJ:-5fc»l©ft«i:bTtt 
**>ti5#, ftBBi^BOBB^hfcSftflS**,*; 

btfBfe** <fc**B*SflI-r*;ri:#S*bV\, c 

oaaaac^vNTtt. ±iBP3BEBtt ttttBEMtt 

#3* hB*®M»*S*ilT'£ftS©B«C»*Jl< 

-abfeftiS^sw^fflVN-f cflia«©ia**/j^ < Ltz 

5. cft&oB^fcfc^TfcnB^Ha^fcBd^ 

aastacaja^^hofiatfianscittti^^T* 

[0 0 2 6] ±E«-ctts«tto*aatjaiao± 
*^si^^p l >Itasa^i^s^^cov^-c^bfetf, 
ft«£gigBi> I -ft<fc t> tM^ffiB-efi^ffiBCRas 

k ufc»^tttrb53fc«aaa?afe±«ca9«bfc(i-5 
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[0 0 2 7] ±E©SI*lBHB«0*JBk bTs H 2 1 
(a) % (a* ) C^tioC, SMtSCKffl^fftlM 

i o oiz£-D-c±m<D£.%tw*%LM-r?>zt-h^z.t>ti 

5. 122 9 (b) , (b' ) fcjj*1\fc-5K:„ ±® 

io (Dm^&&w{t<D&&£Mm£tz&mft£.M&w*ft 

[0 0 2 8] ±E©**S*»itefSaBBS:*lr> 
SWS 1 9 t bT©WB#B«fiS#oBtt£©£' 
_ *f®££Sffl bfcBBC^TBI 8 fc/B^-CKHBI- j. c 
©BttEHEttJBttfc-bfcSajia 1 9 ©±fcHEMtfffafc: 
fafroTJfcfi££ixTV\S. (a) t^-fi-SCSi* 
B3TfS«$n&Si*3fc2 0#ft«2 2fci&o-C3ta» 
C0ftfl*Si*B 1 0 ICAWT^^S 2 
20 Sl>f1-5{C{±Ag-r^S^, ^©3fcttB3t«BBiai 
OfeaMLTB3fegB^ffil*bT'L*-5. b*.U H 
. E.(b) lC^-r<t-5C«M#©SM® 1 9T-£ft;*ft5 

%2 ltMSW.1 0 k^jS-T^iatfleOH (a) © 
'»&J:!)*/jN?<ft5-. ;cfe©Mt*I10t-i: 
S B bB Ult&BBrtB t#f D £ # n 5 fc toB^Sft** 

[0 0 2 9] ±!3©J:-5*B3tS*B3t#B«aia*aa 

30 £129 (a) C^-J-±5fc#a*S6BBBl'0CDfi** 

tvtb£-5o cffl&^^j.- ^©iSHca^aabfe 

3 OCtS*** ■**bSlcj;5'H!fc«S# 

«e*i»±'-j-s fc»'cajfc«Ba® i o ©aBsflBc b 

B-rs^t^aitfena. ^©-fiaikbT, 09 (b) 
«tetB3tBBBliK:v>Xttofflffl2 8*»Jt 
C©ft®2 8©ft*#^S<«:5SifS»t«t 

fe, IHdb* s *S<*SkB«tf ; E5?i-;i/a®Clt«b' 

»{Cttb>XJP^£b>X*s© 1 5XWTfc#Pit*!ffiP! 

[0 0 3 0] Sfc, ±i3U>X©JB«i:bTH:, 020 
50 (a), (b) % (c) t^-r<fc-5«i[H]C J ®*e)^5^ •. 
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5£&&ffiH&£i s #x.£>;h,.5o 

[003 1] xmytcoqx-%}7 o 

fi*9<D« S * *i&fc*BJfcj6 bT± 2 3.5 KMbK: 
C**<«flsf4. CiafefcB^KBOB&ttttfcBB 

3 . 5 S©)t©^T § 5 «fc 5 fcRtf-f 5 ' h C «t D 
«3tflS**W<"J-Sc;k4»tB*S. e©0!|£01O£/B 

t§£\ Hi 0pZ«Ht:»ofc3KB*S©iB«tffi^s©^: 
H#fafcft:lfc#fa©lfflfcfc5ffl»Co^Tttffi*£»* 

Z^BJfctttfgRCfcoTl^S'. e©<fc-5 fcSttfflT- 
6>©a©*^ffl*©ft^:«[S*1-5 Ztt^fS|©SM@© 

[0 0 3 2] cn*TJ»=S6^&*3tSt*l»3fc**SE«4 

R-^ftRft i:-©j&£ bfc*^s*n^«ss 3 5 

■ **fetf*»a % 011 (b) ©£SfcB4fe3kfc»#36 
«^^o.-;i/3 7A(CX4fe£*B4fe%B4SB3 5T-«S 

*«*ya-;V3 7rt03lfotSbfc»3fc*«»«3 5 ©£ 

»f#fiTl/tb*5. inSBfr^fcttCHl 1 (a) 
J: -5 C*3fcSEWdl3ttlB«SS«©^« 3 3 {3 ftftf 

ft£ftH*-&fc#THl 1 (c) C*t-J:-5ft«5ttS* 

£10 0%h1"SCt:4 J tti3f55o *&, -CojBttttAA 
B fc SB 5> r E^-^H^ T- t> * iS5 ft 5 C ifi ffi* 

So 

[0 0 3 3] J:E©iBtt*Lfcjfi3taWd*3fc*«aEtt* 

t±» c©iEfcA«tb&##a^3bwift«aB«©*s 
s. ^©a-&tt±iaA^S3 4©±w©A^#iig® 
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ffiCc©m#S*»3fc8BMCttBMSb&B3fc 

»*IS«»B©3fc«SElft«*^3fc^».*ttAAJB©«H 
{cgt£^f& b fc t) © fcflgfiS b&V^fc ©7?5tV> t±£ < & 

io ©*3fe3bfc»jte£*£«&j&figbfe»a#£fe*s©T? 

tt&<^ ^*ie)©*^**«Hibfc— »S©JR3fcSKi: 
bTJIMTSefc^^Sfcfttljgri* h ©ffiin£;6 s 0*x 
S» e©J;5&fl£l*T*fct, 03 0 (b) t^-r<t^{cS 
S*® 3©«g|5©#T\ B&rttil (T«) tffi«fS^l 
.0 6 £^tr¥K 1 0 5 ©.EftE 3 ©R^©Sfc55-£gSP® 
fc-TS. -©^fes 03 0 (a) ©<fc.-5fcfl£Rfcl^« 

si*fi&©£Wis* i #&-r s o 

[0 0 3 4] 01 0T?|ftl!8bfcJ;5Cg#S*BjteSS* 
20 Si©Mi)!RT-li^ < SP3tt4 It l^Oi, e© 
^§IEA^T-«i^<01 2- (a) Cij** J; -SCttlc 
£vv*ABT-1iD!JfcHb;fc:fc©£0.1 2 (b) ©«t-5tm 
5 e i: (c J: *> m^tmxm^m^ i? :x-;i/R© 

*#3Lfc»#$«sfi©36*»*s i o o % ii-r s e t 
[0035] 013 izMftmjs.myt&n^i?3--)i'<D± 

ffSIS^r. *ftM*ll^*^a-;i/©WSJ3:[H]i£b 
©£^H^C?-S^tt^#ii£J;i:4#© 1 C^Jofe 

^©^M^^m^asfflVAS/ijs^sso e©« 

30 ^ttl!l©l/2Jl3fcSbfcBlJfclB««a3 9k»2©l/ 
2 &#M;fc|£#SSSiga 4 0^1/4 ^^M*H^I8« 

^S4 ite£T-&zn?n<Dyt¥ft&<DM^ftm&cD 
jS^4 i e.^a^tt* s «^T < So e©fc»eti^©** 

■eti©s©*3fca*»jfe««SBPi±Ti£ittbfc»). « 
»fts*a bx en «s, *fi*-&4?#s ^ ^ ©i^£-r & 

e t C <£ t) J? a-j^^tlS BB 
•fbt"Sei:^ai3feSo 
[0 0 3 .61 ^SfS^l 

4o^mT^pk^M<Dmmm 1 ©m^m^bi^^b^b^j: 

,' s T«l6fcS^d»**B : Eyi-;i/©B3fi's^-j- B |5)H 
' IhI0 (a' ) {ettSlt®3titSS©[HE^§ffl^ 

fe«?y 4 ^ -r . en^» ©^s*s^^bsb t * v ^ t a 
m©^©jtemaltfeBs)ti i ^l^jfe^ra^rorar 
^Tgg^©^sg^a^2jv5 & »© <g»j|jgjt 

, fejg^'BMB^CjEB b ^ b #fifcLv 

50 c © £M$f*mT75aS%7 iTilESir? u ;u » ©^~ 



(7) 
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nmzm&mmm^ £p rn^ux® 9 5 %g^m^n 
$~©IT* ©sit® 3 © c^Ti$© i-< s^icjfcga^ig, . 

il^»Wilt:fflV^T^^L7 7MI!CD71/-A4 2rt 

c*;t-if7X5 8 1 ti ic«:«>atrc 1 1 «t & ibiei 

(b) c^«t-5*«3tajt«»* ; Eya- i n/*ffjau 
fc. <r©i§^«u fi»iiti8Pia-cH*nfe2iHirttft 

Si|M^«4fc0HB:2mnu **tt 1 mmT-fc »> , K£ 10 
1±|§CD2#CD 1T&S. CfiDA-A' »r®EI£|a]H 

(c) C^l". ^©<tat»f®tt^:'h©[iteft:©»fH* s 

kh^bf*^©^*** 1 * k— n=7 7. cD&mz m b 1 
u ^n^eniS^sfett^jiciieiSibfc. 1/2 

**Sfcfe»3fc#B«KB4 0CSiri$nfcl6 3<DiaS[6 1 
*5± » 4 ©KM 6 2 tt 1 / 2 l^it^MSl 4 

EiS5 9*J:V*2fflBB6 0 fcBfll*fci±&?!Jfcig« 
bfc. *fcB-BV»fpttHia (d) £S1-J;d«l* 

[0 0 3 7] f|j£0!| 2 

0 1 5 C*^B^©^S6^J 2 ®*XaM%%ft£it& £ 

sbsib©^©*!© 8 %©i^$ zn-ommvyxBtt 

[ 0 0 3 8] 3 

s 1 6 \z*.&m<Dmmm 3 ©^M^Ri^^asa^j; 

*©AATl8»>tHU MfcCfiDflJSffcBltfc 1 4 OS© 

|a)#©*ffiT*«^M*Ri^^*^ 5> a-;i/*fMt b 
fc. d©*3ttS*IS3tlB«««7?tt3te*^gl^iB 1 t b 

[0 0 3 9] £jK0!4 

0 1 7 fc#$8PJl©!!ite0!| 4 ©Jg#S*l?§#$BSgB©$ 

1 7 (b) ©Jv3C£jh6CDBCA#Lfc3fe#£<DiBtC 
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**lfe?7-6 4T£3t«*ftfcJ8-&i: % ?7-^< 
^©£*^bfcig^£#;c.£^ftft6 7tS®ft6 
6ttM#®^MbTS*T|p|^ti*r^{cjttro # 

*SW^*)|5lbfll^^a®1-5, <toT, Ctl6©» 

sitsjftosb^tfe.aat'swwtt^iiwKiHc-eife 

5o «tcT> £3**1 0 0 %©gt£BV^i§-£fct v flttf 

4 ©sit** 5 ^ < Bfrtmftm±m?iftn<giW:(Dmiz tt 
#SL*»3feis*£B©#gs«rtt & & ^ war 5 ^ 

fcttfcv^ ^CT% 017 (c) ICS-rid CSW^© 
*Vfitt©**fctt7;i/5Ttffl7 0 *£|g 

[0 0 4 0] zn^x-cDmmx'^ ytnmm.w.h bx 
yzm^tzRvtcDftm^&mwzm^tzmz^Ltzo b 

77^->'J CIS. CdTe, InP^f 

[0 0 4 1] ±f3ffeS£0'JT*«@ 1 8 (a) , 

1 (c) £*t£?ftm)t^tt{w<n*m&ttm*m^l 

! TftW,$£mmW*M-!8.Ltzm*mLfzifi. 018 (b) / 
/ £S1-J:5fc^£3l§m£bfei^|H)0 (d) ©id^; 

^-TToT^T * fc," c ft & ©^* b fe^m^gi^B© 
{±^^©«t^fe^Sb■rv^t:t^s<, los^cn^t' 

40 [0 0 4 3] mSEW 5 

El 1 9 t*^B^©Hii6^J 5 cp*3fc.S*»*«m$IB* J: 

( c ) £&%®M«C&dfe£tt:IBd%&*gB&ttB bfc 

*S8 8©^®li, -)8S:fCS^7 8 fr£$gi:|i]b£|jg|lS 

t<^liV^TV^S. Z<DM& 8 2 *TftftfcDf *i fcCf 

50 *«*2;jL-;H:aaa;«l8 10»6fftft8 2«tt«^ 
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ipi * h xmit ifi xm -t z =t -5 1 mmt z c t #g s 

U^. ~(Dfz&)C (S]gl (a) {C7^t"J:d^Si*ffl3© 

EteM^fia i 2 £irti^ 8 2 izvmttxmftmxmftft, 
mmm^m 8 3 ^^©iiftM^T^itigfisi® 8 a 

Jl^Ktbfco cn^a^fflV^TIsJEI (b) ©£?£* 

S? a-^SJtffllg® 7 7 ^iSS1"5 CI fc C ct 
**S*IS^fi^Sa® 8 3 T-AW*i j aSf fc 

6 = arcsin (sin (0 d ) /n) 
©Il3t&fe»3fc*«««3ill 8 4 im< <fc o Ct5 " t 
[0044] ZtlS.X, Jfctt3S*»3t5S*««^l63tS 

t- &£3fe®*»ft$e*sa-s> J&}tes*fis#$g«^ vi- 
-c<si:J&*>*i5. la>u *«wo*a^JBtt*affi 

[0 0 4 5] 

[01] *mi<Dm.%m*m%ftn8m<D-m&®x^ 

5. 

[0 2] *«W^j(S3ttS*Bl3fc*««BO-«l3aia'Tfft 
5. 

[0 3] *mM<DMftmxmitftmmw<D-m&^z-& 

[0 4] 3*tt#«£!fc£«*fflV>fctfefe©*|g3tell**g 
gO-«3§07:$>5o 

[0 5 ] *SSB£®3te*£t&gB©-«jI0T&a. 
[0 6 ] *«B^O«3tM*BB3t^«Sa©-«ii0T?$i 

[07] *&w<Dmftm*mytm'mmw<D-mmmx-& 
[0 8] *^rao^3tes*isB^s^a©-*5i0^fe 
[09] *mn<Dmftmxmjt&mmE.<D-mmmT-$> 

5. 

[010] *ft«©*3fe3btil*ft««B©^*t&H'C 
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[0ii] *«ifioi6its*»*iis«sa* ivftjfes 
[012] ^ffi<z>jfe#3Mftarea*<fcvJK«£ 

[013] ^Wfflft^a^RJtlfia^^a-^CD-flt 
3g0T-&£. 

[014] ^ifiojftjtsawjfciga^^i-^©-* 

£0T-;fcS. 

10 [015] *#6fH©JUtSbfc»ifc««^s;i-;i/©-« 
[01 6] .^ijieDJfottSbfcB^fMt^jL^WD-* 

3i0T-fe5o 

[017] *l6lfiO*3fcS*»^««^BO-«JS0"T5 

[0 i 8] *m*<D%n&WkmwWi&e>mmx*ibz>. 

[019] ^BjC^S^Ri^aSa^cfclF^^M 

±m%%m,^ v -x -;i/©-«jg0T- & -a . 

[02 0] tt*©ft3fcS*B*3S«SB©-*iS0Tffe 
20 5. 

[021] *«i«o*itibfcBB3t**aga©-«3a0-e 

[02 2] *2^©jS:ftM;fcH^3gttga©-$j£0T- 
[02 3] *IBlfi©Jft3ta*Bi3lfi|B«fiB©-«ifiB|-e 
[024] ^Kffi**M7t^iStO-«Iif 
[W^CDttW] 

30 i : ftnmtmm.. 2 : &Mmn&. 3 : 4 : 

T;U5 3£»»R, 5:&3fe£EB£iiu 6 : BttSfettig] 
<tiU 7 : Jg^gB, 8 : mti«k 1 0 : jfcftgBftiK 
12: ftftNk 1 3 : "t>i&«k 1 4 : RaL©'rf»fr* fcli 
»»*©«£, 1 5 :-nH£fettttM©«lUSU 1 6 : 
Alfek 1 7 : Jt*IE^a©±a5^JSx 19 
ja*&-"5Jlyte£9t«lU 2 0 : 1 , 2 1: SM% 

2 N 2 2: 3fcttl 1 s 23 : #*8l 2.-2-4-,: ££1,2 , 

5 : nm2^26~?m i<DnM.\2j^'m2(Dmm, 2 

8 : ffl^H, 2~9 : Aftfefc, 3 0 : Kftfofc, 3 1 : F&Jfc 
40 (Z«|) tflfiJiffliSL 3 2 : jtE (X«) #|4eBBU 3 

3 : *#3bfcB6#3B*ga*W^ 3 4 : 3 5 : 
MftmXmitftnSiW, 3 6 : 3SHU 3 7 : *3fe3bfcR 
Ml?^i-;k 3 8 : Aftft^Hft£*A3&Mt& 
B, 3 9 :Sgl©l/2JfcteS*»)fc»*Kax 4 0:* 
MS2©.l./2*3fcS*»3t*fB?B, 4 1 : i/4*#S 
*B§#$8SgB, 4 2:7 U-A, 5 6 : *SIB$ffl& 

5 8 : '£ 1 ©E»/6 0/ 

m 2 ©fiMk^Tp: * 3 ©le*k 6 2 :-*4©felBU 6 
, 3 : >>X«^®> 6 4 : v7^"6 5 :'A»3*, 6 
50 6 : 6 7 : S»M 7 OA WS. 7 1 : 
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I, 76: m«M^ 7 7 : IfcMgffi, 7 8 : £j& 7 

9 : m&ftzmmtwibft&m^tzm, s o : mmtm 

8 1: *3ttlLfc»#IE«^y:x^UCSififc 

8 2 : mm&t>mmi:mtftm®^tzmtmftm± 

3 : £#S**#$S«3£«&Ik 8 4 : flkfe<Oj63fc3Lfc 
Ri3fe*«^B*ffix 8 5 : 86:1, 8 7 : *ff 

£,88: i1c*fc(±it*frB«, 100: Z®M3m, 
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10 2: £©£f*ffi££&JS^Rit^®, 104 : HP 
SfflflJSSk 10 5: ISnB&#tr¥ffl> 1 0 6 : RM 
ffi©iB»©*-Crtffl£ffiB-r5j5u 10 7: ffi[Hrt{C# 

io8: mmztt**wfo<b*mwmvut 

TfrfeiataKSftfcJBtt, 109:1, 1 1 0 : H5 
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